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1 . Status: Receipt is acknowledged of papers submitted on 05-26-2004 under amendments 
and new claims, which have been placed of record in the file. Claims 1-22 are pending in this 
action. 

Oaim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-5, 7-12, 14,15, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamada et al. (6,556,214 Bl) in view of Yamaguchi Akira (JP 1 1-352954) and Priem et al. 
(4,908,780). 

Regarding Claim 1, Yamada et al, teaches an image display method (Col. 2, Lines 23,24) 
of displaying an image (Col. 2, Lines 29, 30) on a monochrome display (Col. 11, Line 16) 
comprising the steps of transferring digital image for displaying, by way of an interface for the 
digital data, using the digital data for displaying the transferred image (Col. 2, Lines 22-30, Col. 
25, lines 27-30). 

However, Yamada fails to teach monochrome display having sub-pixel structure, wherein 
image expressed by a number of steps of gradation for one sub-pixel being different from that for 
the other sub-pixels, using image data corresponded to the main pixel of the monochrome 



Application/Control Number: 09/989,375 Page 3 

Art Unit: 2673 

display; and reproducing the image data corresponded to a number of steps of gradation as same 
as a number of steps of gradation of the one sub-pixeL 

However, Yamaguchi et al teaches monochrome display having sub-pixel structure 
(plurality of cell of monochrome picture pixel page 4, paragraph 6, Lines 1-4), wherein image 
expressed by a number of steps of gradation for one sub-pixel being different from that for the 
other sub-pixels, using image data corresponded to the main pixel of the monochrome display 
(page 4, paragraph 6, Lines 1 to page 5, paragraph 6, Line 4, paragraph 7, Line 1); and 
reproducing the image data corresponded to a number of steps of gradation as same as a number 
of steps of gradation of the one sub-pixel (page 10, paragraph 59, 60, page 9, paragraph 53, 
paragraph 54, Lines 1-10), 

Thus it is obvious to one in the ordinary skill in the art at the time of invention was made 
to incorporate teaching Yamaguchi et al. of in Yamada et al. teaching to achieve higher gradation 
in a monochrome display unit. 

Yamada et al. teaches an image display method (Col. 2, Lines 23,24) of displaying an 
image (Col 2, Lines 29, 30) on a monochrome display (Col. 1 1, Line 16) comprising the steps 
of transferring digital image for displaying, by way of an interface for the digital data, using the 
digital data for displaying the transferred image (Col 2, Lines 22-30, Col 25, lines 27-30). 

However, Yamada fails to teach monochrome display having sub-pixel structure, wherein 
image expressed by a number of steps of gradation for one sub-pixel being different from that for 
the other sub-pixels, using image data corresponded to the main pixel of the monochrome 
display; and reproducing the image data corresponded to a number of steps of gradation as same 
as a number of steps of gradation of the one sub-pixel 
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However, Priem et al. teaches monochrome display having sub-pixel structure, wherein 
image expressed by a number of steps of gradation for one sub-pixel being different from that for 
the other sub-pixels, using image data corresponded to the main pixel of the monochrome 
display; and reproducing the image data corresponded to a number of steps of gradation as same 
as a number of steps of gradation of the one sub-pixel (Col. 5, line 33 to Col. 6, Line 10, Col. 12 
Line 43 to Col. 13, Line 35). 

Thus it is obvious to one in the ordinary skill in the art at the time of invention was made 
to incorporate teaching of Priem et al. in Yamada et al. teaching to achieve higher gradation in a 
monochrome display unit and smoothing of jagged edges is accomplished so that when viewing 
a video display, the eye will perceive the varying shades of gray as a more linear and less jagged 
line approaching the appearance of a video display having a resolution four times better than 
actual resolution. 

Regarding Claim 2, Yamada et al. teaches the image data provided to the one sub-pixel 
are data provided for the displayed image, and the image data provided to the other sub-pixel are 
differential data with relative to the image data provided to the one sub-pixel (Col. 2, Lines 22- 
35, Col. 3, Lines 32-42, Col 11, Lines 20-23, 34-45, 50-56). Yamaguchi et al. teaches image 
expressed by a number of steps of gradation for one sub-pixel being different from that for the 
other sub-pixels, using image data corresponded to the main pixel of the monochrome display 
(page 4, paragraph 6, Lines 1 to page 5, paragraph 6, Line 4, paragraph 7, Line 1). 
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Regarding Claim 3, Yamada et al, teaches an image display method (Col. 2, Lines 23,24) 
of displaying an image (Col. 2, Lines 29, 30) on a monochrome display (Col. 11, Line 16) 
comprising the steps of: transferring digital image for displaying, by way of an interface for the 
digital data, using the digital data for displaying the transferred image (Col. 2, Lines 22-30, Col. 
25, lines 27-30). Yamaguchi et al. teaches a number of steps of gradation of the image data 
corresponded to the one sub-pixel (page 4, paragraph 6, Lines 1 to page 5, paragraph 6, Line 4, 
paragraph 7, Line 1), being as same as a number of steps of gradation of an image displayed in 
the monochrome display (page 10, paragraph 63, 64), a number of steps of gradation of the 
image data corresponded to the other sub-pixels being represented by 1 bit (page 10, paragraph 
63,64).; the monochrome display adding the image data represented by 1 bit to the image data of 
the one sub-pixel to create image data of the other sub-pixel, so that the image data is produced 
by sub-pixels corresponding to a number of steps of gradation being same between each of the 
pixels (page 10, paragraph 59, 60, page 9, paragraph 53, paragraph 54, Lines 1-10, paragraph 
63,64, 65 page 1 1, paragraph 73). 

Regarding Claim 4, Yamaguchi et al. teaches number of steps of gradation of the image 
displayed by the monochrome display being represented using 8 bit data (page 10, paragraph 
63,64, page 11, paragraph 67, 73). Yamada et al. teaches number of steps of gradation of the 
image displayed by the monochrome display being represented using 8 bit data (Col 2, Lines 22- 
35, Col. 3, Lines 32-42, Col. 11, Lines 20-23, 34-45, 50-56). 
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Regarding Claim 5, Yamaguchi et al, teaches monochrome display being a liquid crystal 
display (page 1, paragraph 57, Lines 4,5). Yamada et al. teaches a monochrome display (Col. 1 1, 
Line 16) being a liquid crystal display (Col 30, Lines 18-22). 

Regarding Claims 7, 8, 14,15, Yamada et al. teaches a monochrome display (Col. 1 1, 
Line 16) However, Yamada et al. fails to teach an image in a portrait orientation and video card. 
However, it is well known to one in the ordinary skill in the art an image in a portrait orientation 
and video card to drive video monitors (Inside Windows 3 .11 New Rider Publishing, Jim Boyce 
et al. edition 1994, pages 138,139, Personal Computer Secrets, Bob O'donnell BDG Books 
1999, Page 121,122). 

Regarding Claim 9, Yamada et al. teaches an image display method (Col. 2, Lines 23,24) 
of displaying an image (Col. 2, Lines 29, 30) on a monochrome display (Col. 11, Line 16) unit 
having a sub-pixel structure in a main pixel (Col. 2, Lines 22-35, CoL 3, Lines 32-42, Col. 1 1, 
Lines 20-23, 34-45, 50-56), displays an image using image data (Col. 2, Lines 29,30); 
comprising the steps of transferring digital image for displaying, by way of an interface for the 
digital data, using the digital data for displaying the transferred image (Col. 2, Lines 22-30, Col. 
25, lines 27-30). 

However, Yamada fails to teach monochrome display having sub-pixel structure, wherein 
image expressed by a number of steps of gradation for one sub-pixel being different from that for 
the other sub-pixels, using image data corresponded to the main pixel of the monochrome 
display; and reproducing the image data corresponded to a number of steps of gradation as same 
as a number of steps of gradation of the one sub-pixel. 
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However, Yamaguchi et al. teaches monochrome display having sub-pixel structure 
(plurality of cell of monochrome picture pixel page 4, paragraph 6, Lines 1-4), wherein image 
expressed by a number of steps of gradation for one sub-pixel being different from that for the 
other sub-pixels, using image data corresponded to the main pixel of the monochrome display 
(page 4, paragraph 6, Lines 1 to page 5, paragraph 6, Line 4, paragraph 7, Line 1); and 
reproducing the image data corresponded to a number of steps of gradation as same as a number 
of steps of gradation of the one sub-pixel (page 10, paragraph 59, 60, page 9, paragraph 53, 
paragraph 54, Lines 1-10). 

Thus it is obvious to one in the ordinary skill in the art at the time of invention was made 
to incorporate teaching Yamaguchi et al. of in Yamada et al. teaching to achieve higher gradation 
in a monochrome display unit. 

Yamada et al. teaches an image display method (Col. 2, Lines 23,24) of displaying an 
image (Col. 2, Lines 29, 30) on a monochrome display (Col. 11, Line 16) comprising the steps 
of: transferring digital image for displaying, by way of an interface for the digital data, using the 
digital data for displaying the transferred image (Col. 2, Lines 22-30, Col. 25, lines 27-30). 

However, Yamada fails to teach monochrome display having sub-pixel structure, wherein 
image expressed by a number of steps of gradation for one sub-pixel being different from that for 
the other sub-pixels, using image data corresponded to the main pixel of the monochrome 
display; and reproducing the image data corresponded to a number of steps of gradation as same 
as a number of steps of gradation of the one sub-pixel. 

However, Priem et al. teaches monochrome display having sub-pixel structure, wherein 
image expressed by a number of steps of gradation for one sub-pixel being different from that for 
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the other sub-pixels, using image data corresponded to the main pixel of the monochrome 
display; and reproducing the image data corresponded to a number of steps of gradation as same 
as a number of steps of gradation of the one sub-pixel (Col. 5, Line 33 to Col 6, Line 10, Col. 12 
Line 43 to Col. 13, Line 35). 

Thus it is obvious to one in the ordinary skill in the art at the time of invention was made 
to incorporate teaching of Priem et al. in Yamada et al, teaching to achieve higher gradation in a 
monochrome display unit and smoothing of jagged edges is accomplished so that when viewing 
a video display, the eye will perceive the varying shades of gray as a more linear and less jagged 
line approaching the appearance of a video display having a resolution four times better than 
actual resolution. 

Regarding Claim 10, Yamada et al. teaches the image data provided to the one sub-pixel 
are data provided for the displayed image, and the image data provided to the other sub-pixel are 
differential data with relative to the image data provided to the one sub-pixel (Col. 2, Lines 22- 
35, Col. 3, Lines 32-42, Col. 1 1, Lines 20-23, 34-45, 50-56). Yamaguchi et al teaches image 
expressed by a number of steps of gradation for one sub-pixel being different from that for the 
other sub-pixels, using image data corresponded to the main pixel of the monochrome display 
(page 4, paragraph 6, Lines 1 to page 5, paragraph 6, Line 4, paragraph 7, Line 1). 

Regarding Claim 1 1, Yamaguchi et al. teaches number of steps of gradation of the image 
displayed by the monochrome display being represented using 8 bit data (page 10, paragraph 
63,64, page 11, paragraph 67, 73). Yamada et al. teaches number of steps of gradation of the 
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image displayed by the monochrome display being represented using 8 bit data (Col. 2, Lines 22- 
35, Col. 3, Lines 32-42, Col 1 1, Lines 20-23, 34-45, 50-56). 

Regarding Claim 12, Yamaguchi et al. teaches monochrome display being a liquid crystal 
display (page 1, paragraph 57, Lines 4,5). Yamada et al. teaches a monochrome display (Col. 1 1, 
Line 16) being a liquid crystal display (Col. 30, Lines 18-22). 

4. Claims 6,13, are rejected under 35 U.S.C. 103(a) as being unpatentable over Yamada et 
al. (6,556,214 Bl) in view of Yamaguchi et al. (JP 1 1-352954) and Priem et al. (4,908,780) as 
applied to claims 1-5,7-12, 14,15, above, and further in view of Nakayoshi et al. (6,310,667 Bl). 

Regarding Claim 6, Yamada et al. teaches a monochrome display (Col. 1 1, Line 16). 

However, Yamada et al. modified by Yamaguchi et al. and Priem et al. fails to teach 
display with pixel number is equal to or larger than a pixel number of QXGA, having 2048 pixel 
multiplied by 1563 pixel. 

However, Nakayoshi et al. teaches display with pixel number is equal to or larger than a 
pixel number of QXGA, having 2048 pixel multiplied by 1563 pixel (Col. 20, Line 56 to Col. 21, 
Line 22). 

Thus it is obvious to one in the ordinary skill in the art at the time of invention was made 
to incorporate teaching of Nakayoshi et al. in Yamada et al. modified by Yamaguchi et al. and 
Priem et al. teaching to achieve higher definition and resolution in a monochrome display unit. 
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5. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamada et al. 
(6,556,214 Bl) in view of Yamaguchi et al. (JP 1 1-352954) and Priem et al. (4,908,780) as 
applied to claims l-5,7--12, 14,15, above, and further in view of Blakenbecler et al. (6,104,446). 

Regarding Claim 16, Yamada et al. teaches a monochrome display (Col. 1 1, Line 16). 

However, Yamada et al. modified by Yamaguchi et al. and Priem et al. fails to teach each 
sub-pixel is independently modulated. 

However, Blakenbecler et al. teaches each sub-pixel is independently modulated (Col. 3, 
Lines 1-13). 

Thus it is obvious to one in the ordinary skill in the art at the time of invention was made 
to incorporate teaching of Blakenbecler et al. in Yamada et al. modified by Yamaguchi et al. and 
Priem et al. teaching to achieve full range of color over the visible spectrum and of an improved 
backlighting panel in a monochrome display unit. 

6. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamada et al. 
(6,556,214 Bl) in view of Yamaguchi et al. (JP 1 1-352954) and Priem et al. (4,908,780) as 
applied to claims 1-5,7-12, 14,15, above, and further in view of Tomiyasu (5,491,496). 

Regarding Claim 17, Yamada et al. teaches a monochrome display (CoL 11, Line 16). 

However, Yamada et al. modified by Yamaguchi et al. and Priem et al. fails to teach the 
monochrome display unit has multiple sub-pixel per main pixel and further includes multiple 
adder circuits, wherein said one sub-pixel, represents a base value for displaying an image, and 



Application/Control Number: 09/989,375 Page 1 1 

Art Unit: 2673 

said adder circuits add values of one bit to the base value to obtain gradation values for the other 
sub-pixels. 

However, Tomiyasu teaches the monochrome display unit (Col. 3, Lines 17-26) has 
multiple sub-pixel per main pixel (Col. 23, Lines 59-64), and further includes multiple adder 
circuits (Col 22, Lines 3-10 the addition is performed all the bits of registers, which require 
more than one adders or exclusive OR gates), wherein said one sub-pixel (Col. 23, Lines 59-64), 
represents a base value for displaying an image (Col. 7, Lines 3-6), and said adder circuits add 
values of one bit to the base value to obtain gradation values for the other sub-pixels (Col. 22, 
Lines 3-10, Col. 23, Lines 59-64). 

Thus it is obvious to one in the ordinary skill in the art at the time of invention was made 
to incorporate teaching of Tomiyasu in Yamada et al modified by Yamaguchi et al. and Priem et 
al. teaching to achieve a monochrome gradation display that is a faithful reproduction of tones of 
color display in a monochrome display unit which is a flat panel display. 

7. Claim 18,19,20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yamada 
et al. (6,556,214 Bl) in view of Yamaguchi et al. (JP 1 1-352954) and Priem et al. (4,908,780) 
and Tomiyasu (5,491,496) as appHed to claims 1-5,7-12, 14,15,17 above, and further in view of 
Coketal, (6,570,584 Bl). 

Regarding Claim 18, Yamada et al. teaches a monochrome display (Col. 1 1, Line 16). 
However, Yamada et al. modified by Yamaguchi et al. Priem et al. and Tomiyasu fails to 
teach one sub-pixel has a different number of bit representation than the others. 
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However, Cok et al. teaches one sub-pixel has a different number of bit representation 

than the others (Col. 8, Lines 4,5). 

Thus it is obvious to one in the ordinary skill in the art at the time of invention was made 

to incorporate teaching of Cok et al. in Yamada et al modified by Yamaguchi et al., Priem et al. 

and Tomiyasu teaching to achieve superior image rendition, superior calibration capabilities, 

increase efficiency and increase lifetime of the monochrome display by making one or more of 

the colors within the gamut defined by the other colors- 
Regarding Claim 19, Tomiyasu teaches in reproducing the image data using the number 

of steps of gradation of said one sub-pixel, image data for the other sub-pixels are obtained in 

derivation of the image data for said one sub-pixel (Col 26, Lines 1 1-58, Col. 21, Line 40 to Col. 

22, Line 65). 

Regarding Claim 20, Tomiyasu teaches the image displaying unit reproduces the image 
data using the number of steps of gradation of said one sub-pixel, and image data for the other 
sub-pixels are obtained in derivation of the image data for said one sub-pixel (Col. 26, Lines 11- 
58, Col. 21, Line 40 to Col. 22, Line 65). 

Allowable Subject Matter 

8. Claims 21,22 allowed. 



9. 



The following is an examiner's statement of reasons for allowance: 
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an image display method of displaying an image on a monochrome display having sub- 
pixel structure in a main pixel each sub-pixel of which is capable of expressine multiple 
steps of gradation^ comprising the steps of: forming from input monochrome image data 
for displaying said image on said monochrome display first image data for transfer, 
expressed by data of a predetermined number of steps of gradation and assigned to one 
sub-pixel in said main pixel of said monochrome display and second respective image data 
for transfer, expressed by data of a number of steps of gradation being different from said 
predetermined number of steps of gradation and assigned to the other sub-pixels in said 
main pixel; transferring all of said first image data for said one sub-pixel and said second 
respective image data for the other sub-pixels from a digital video card to a digital 
interface of said monochrome display; producing respective digital monochrome image 
data for display, expressed by-data of an identical number of steps of gradation and 
assigned to each sub-pixel in said main pixel of said monochrome display using said first 
image data for said one sub-pixel and said second respective image data for the other sub- 
pixels transferred from said digital video card; displaying said image on said monochrome 
display using the thus produced respective digital monochrome image data assigned to 
each sub-pixel in said main pixel. 

Cited references on 892' s fail to anticipate individually or render obviousness 
individually as well as in combination underlined above. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
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fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 



Response to Arguments 
10. Applicant's arguments filed 05-26-2004 have been fully considered but they are not 
persuasive. 

Applicant argues that cited references fail to teach sub-pixel could be formed from a main 
pixel image, and a single video card provides the sub-pixel output. 

Examiner argues back that none of the independent claims 1,9 recites above argument. 

Applicant argues Priem fails to teach steps of gradation as varied in sub-pixels in the 
invention. 

Examiner disagrees Priem does teach steps of gradation as varied in sub-pixels in the 
invention (Col. 12 Line 43 to Col. 13, Line 35). 

Applicant argues examiner has not responded to the argument that Yamada et al. and 
Yamaguchi et al. do not obviate. 

Examiner disagrees as per claim limitation Yamada et al. teaches an image display 
method (Col. 2, Lines 23,24) of displaying an image (Col 2, Lines 29, 30) on a monochrome 
display (Col. 1 1, Line 16) comprising the steps of: transferring digital image for displaying, by 
way of an interface for the digital data, using the digital data for displaying the transferred image 
(Col. 2, Lines 22-30, Col. 25, lines 27-30).; whereas Yamaguchi et al. teaches monochrome 
display having sub-pixel structure (plurality of cell of monochrome picture pixel page 4, 
paragraph 6, Lines 1-4), wherein image expressed by a number of steps of gradation for one 
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sub-pixel being different from that for the iDther sub-pixels, using image data corresponded to the 
main pixel of the monochrome display (page 4, paragraph 6, Lines 1 to page 5, paragraph 6, Line 
4, paragraph 7, Line 1); and reproducing the image data corresponded to a number of steps of 
gradation as same as a number of steps of gradation of the one sub-pixel (page 10, paragraph 59, 
60, page 9, paragraph 53, paragraph 54, Lines 1-10). The combination does obviate. 

n . In response to applicant's argument that the combination of Yamada et al., Priem and 
Yamaguchi et al. do not obviate as the, the test for obviousness is not whether the features of a 
secondary reference may be bodily incorporated into the structure of the primary reference; nor 
is it that the claimed invention must be expressly suggested in any one or all of the references. 
Rather, the test is what the combined teachings of the references would have suggested to those 
of ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981). 

12. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Applicant is informed that all of the other additional cited references either anticipate 
or render the claims obvious. In order to not to be repetitive and exhaustive, the examiner did 
draft additional rejection based on those references. 

Conclusion 

13. TfflS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1. 136(a)- 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Prabodh M Dharia whose telephone number is 703-605-123 1. 
The examiner can normally be reached on M-F SAM to 5PM. 

15. If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Bipin Shalwala can be reached on 703-3054938. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

16. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
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system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
Any response to this action should be mailed to: 
Commissioner of Patents and Trademarks 
Washington, D.C. 2023 

PD 

AU2673 
July 8, 2004 

VIJAYSHANKAR 
PRIMARY EXAMINER 




